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What is claimed is: 

1 . A composition comprising a stabilized Exendin-4 (1-39) comprising: 

a) a deletion of 0 to 5 amino acids at positions corresponding to positions 34-38 of 
Exendin-4, 

5 b) optionally, at least one peptide sequence Z comprising 4-20 amino acid units 

covalently bound to said compound; and at least one of the following: 

i) an Asn residue having a deaminated side chain, an Asn residue having 
hydrolyzed side chain or a structural Isomer of an Asp residue, wherein the Asn 
or Asp residue corresponds to position 28 of Exendin-4, 

10 ii) an oxidized methionine residue corresponding to position 14 of Exendin-4, 

ill) an oxidized tryptophan residue corresponding to position 25 of Exendin-4; and 
iv) a deaminated or hydrolyzed Gin corresponding to position 13 of Exendin-4 
and a pharmaceutically acceptable salt or solvate thereof. 

15 2. The composition of claim 1, wherein the Asn residue is an a-aspartate (Asp) or 0- 
aspartate (isoaspartyl) residue, 

3. The composition of claim 1, wherein the Asn residue is an Cyclic imide such as an 
aspartimide or glutimide. 

20 

4. The composition of claim 1, wherein the oxidized methionine residue is a methioninyl 
sulfoxide or a methioninyl sulfone. 

5. The composition of claim 1 , wherein the oxidized tryptophan residue comprises an 
25 oxidized 3H-indol-3-yl group. 

6. The composition of claim 1, wherein the oxidized tryptophan residue is N- 
formylkynurenine (NFK), 3-hydroxykynurenine (3-OH-KYN), hydroxytryptophan (HTRP), 
or kynurenine (KYN). 

30 

7. The composition of claim 1 , wherein Z comprises at least one Lys amino acid unit. 

8. The composition of claim 7, wherein Z comprises between about 4 to about 20 Lys 
amino acid units. 



RECTIFIED SHEET (RULE 91) 
ISA 



WO 2004/035623 PCT/DK2003/000651 

41 



9. The composition of claim 8, wherein Z comprises about 6 Lys amino acid units. 

10. The composition of claim 1, wherein the stabilized Exendin-4 (1-39) compound and 
Z are covalently bound by a peptide bond. 

5 

1 1 . The composition of claim 1 , wherein Z is covalently bound to the stabilized Exendin- 
4 (1-39) compound at the C-terminal carbonyl function. 

12. The composition of claim 1, wherein the stabilized Exendin-4 (1-39) compound 
10 comprises any one of the following sequences: 

des Pro^IAsp^JExendin^ (1-39), 
des Pro^psoAsp^Exendin^ (1-39), 
des Pro 36 [Cyclic imide^Exendin^ (1-39), 
des Pro^rMetfO^lExendin^ (1-39), or 
15 des Pro^lTrptOzHExendin^ (1-39). 

13. The composition of claim 12 further comprising the following group linked to the C- 
terminus of the compound: -Lys 6 -NH 2 . 

20 14. The composition of claim 1, wherein the stabilized Exendin-4 (1-39) compound 
comprises any one of the following sequences: 

des Pro 36 [Met(0) 14 . Asp 28 ]Exendin-4 (1-39), 

des Pro^lMe^O) 14 , IsoAsp^Exendin^ (1-39), 

des Pro^tMetfO) 14 , Cyclic imide^JExendln^ (1-39), or 
25 des Pro 39 [Met(0) 14 , TnMOafiExendin^ (1-39). 

15. The composition of claim 14 further comprising the following group linked to the C- 
terminus of the compound: -Lys e -NH 2 . 

30 16. The composition of claim 1, wherein the stabilized Exendin-4 (1-39) compound 
comprises any one of the following sequences: 
des Pro^rTnXOa) 26 , Asp 2e ]Exendin-4 (1-39), 
des Pro 38 rTrp(0 2 ) 25 , lsoAsp 28 ]Exendin-4 (1-39) or 
des Pro^rTrpfOz) 25 , Cyclic imide^Exendin^ (1-39). 
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17. The composition of claim 16 further comprising the following group linked to the C- 
terminus of the compound: -Lys 6 -NH 2 . 

18. The composition of claim 1, wherein the stabilized Exendin-4 (1-39) compound 
5 comprises any one of the following sequences: 

des Pro 36 [Met(0) 14 TrpfOz) 23 , Asp 28 ]Exendin-4 (1-39), 
des Pro 3e [Met(0) 14 Trp(0 2 ) 25 . lsoAsp 28 lExendin-4 (1-39), or 
des Pro 38 [Met(0) 14 TrpfOa) 25 , Cyclic imide 28 ]Exendin-4 (1-39). 

10 19. The composition of claim 18 further comprising the following group linked to the C- 
terminus of the compound: -Lys e -NH 2 . 

20. The composition of claim 1, wherein the stabilized Exendin-4 (1-39) compound 

comprises any one of the following sequences: 
15 H-(Lys) 6 - des Pro 36 [Asp 28 JExendin-4(1 -39)-Lys 6 -NH 2 

des Asp 28 Pro 38 , Pro 37 , Pro 38 Exendin-4(1-39) -NH 2 , 

H-(Lys)6- des Pro 38 , Pro 37 , Pro 38 [Asp^Exendin^l-Sg) -NH 2 

H-Asn-(Glu) 5 des Pro 38 , Pro 37 , Pro 38 [Asp 28 ]Exendin-4(1-39) -NH 2 , 

des Pro 38 , Pro 37 , Pro 38 [Asp 28 lExendin-4(1-39HLys) 8 -NH 2 , 
20 H-(Lys)6- des Pro 38 , Pro 37 , Pro 38 [Asp 28 ]Exendin-4(1-39)-(Lys) 6 -NH 2 , 

H-Asn-(Glu)5-des Pro 38 , Pro 37 , Pro^Asp^Exendin^l-SgMLysJe-NH,, 

H-(Lys)e- des Pro 38 [Cyclic imide 28 lExendin-4(1-39)-Lys a -NH 2 , 
des Pro 38 , Pro 37 , Pro 38 [Cyclic imide 28 lExendin-4(1-39)-NH 2 , 
25 H-(Lys)e- des Pro 38 , Pro 37 , Pro 38 [Cyclic imlde 2a ]Exendin-4(1 -39) -NH 2 

H-Asn-(Glu)5- des Pro 38 , Pro 37 , Pro 38 [Cyclic imide^Exendin^l-sg^NH 2 , 
des Pro 38 , Pro 37 , Pro 38 [Cyclic im!de 28 ]Exendin-4(1-39)-(Lys) 6 -NH 2 , 
H-(Lys) 6 des Pro 38 , Pro 37 , Pro 38 [Cyclic imide^Exendin^l-SgMLysfe-NHz, 
H-Asn-(Glu)s- des Pro 38 , Pro 37 , Pro 38 [Cyclic imide^Exendin^l-SgMLysjB-NHz, 

30 

H-(Lys)6-des Pro 38 rTrpfOz) 23 , Asp 28 ]Exendin-4(1-39)-Lys 8 -NH 2 , 
H- des Asp 20 Pro 38 , Pro 37 , Pro 38 [Trp(0 2 ) 2e ]Exendin-4(1-39) -NH 2 , 
H-(LysV des Pro 38 , Pro 37 , Pro 38 rTrp^) 26 . Asp^Exendin-^l-Sg) -NH 2 , 
H-Asn-(Glu) 5 - des Pro 38 , Pro 37 , Pro 38 [Trp(0 2 ) 2S , Asp 28 ]Exendin-4(1-39) -NH 2 , 
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des Pro 38 , Pro 37 , Pro 38 [TrpfOz) 25 , Asp^lExendin-^l-SQMLysVNHa, 
H-(Lys) 6 - des Pro 38 , Pro 37 , Pro 38 [TrpfO;,) 28 , Asp 28 ]Exendin-4(1-39MLys) 6 -NH 2 , 
H-Asn-(Glu)s- des Pro 36 , Pro 37 , Pro 38 [TrpfOa) 25 . Asp^Exendin^l-SgMLysJe-NHa, 

H-(Lys) 6 - des Pro 36 [Trp(0 2 ) 26 , Cyclic imide^Exendin^l-SgKyss-NHz, 
des Cyclic imide 28 Pro 38 , Pro 37 . Pro 38 rrrp(0 2 )^Exendin^(1-39^NH 2 , 
H-(Lys) 6 - des Pro 38 , Pro 37 , Pro 38 [TrpfOa) 25 , Cyclic imide 28 ]Exendin-4(1-39) -NH 2 , 
H-Asn-(Glu)g-des Pro 36 , Pro 37 , Pro 38 [TrpfOa) 25 , Cyclic imide^Exendin^l-SQJ-NHa, 
des Pro 38 , Pro 37 , Pro 38 [T^Oz) 25 , Cyclic imide 28 ]Exendin-4(1-39)-(Lys)6-NH2, 
H-(Lys) s - des Pro 36 , Pro 37 , Pro 38 [TrpfOz) 25 , Cyclic imide^Exendin^l-sgMLysJe-NH* 
H-Asn-(Glu) 5 -des Pro 38 , Pro 37 , Pro 38 [TrpCO;,) 25 , Cyclic imide^Exendin-^l-SQMLysV 
NH 2 , 

H-(Lys) 6 - des Pro 38 [Met(O) 14 , Asp^JExendin^l-SGJ-Lyss-NHz, 

des Met(0) 14 Asp 28 Pro 36 , Pro 37 , Pro^Exendin-^l-SQ) -NH 2 , 

H-(Lys) 6 - des Pro 36 , Pro 37 , Pro 38 [Met(0) 14 , Asp 28 ]Exendin-4(1-39) -NH 2 , 

H-Asn-(Glu)s- des Pro 36 , Pro 37 , Pro 38 [Met(0) 1 \ Asp 28 ] Exendin-4(1-39) -NH 2 . 

des Pro 36 , Pro 37 , Pro 36 [Met(O) 14 , Asp^Exendin^l-SgMLysfe-NHj., 

H-(Lys)erdes Pro 38 , Pro 37 , Pro 38 [Met(0) 14 , Asp 28 ]Exendin-4(1-39)-(LysVNH 2 , 

H-Asn-(Glu) 5 des Pro 38 , Pro 37 , Pro 38 [Met(O) 14 , Asp M ]Exendin-4(1-39)-(Lys)erNH 2 , 

H-Lys 6 - des Pro 30 [Met(O) 14 , Cyclic imide^JExendin^l-Sgj-Lyss-NHz, 
des Pro 38 , Pro 37 , Pro 38 [Met(O) 14 , Cyclic imide^Exendin-^l-Sgj-NHa. 
H-(Lys) 6 - des Pro 38 , Pro 37 , Pro 36 [Met(O) 14 , Cyclic imide 28 ]Exendin-4(1-39) -NH 2 , 
H-Asn-(Glu)s- des Pro 38 , Pro 37 , Pro 38 [Met(O) 14 , Cyclic imide 28 ]Exendin-4(1-39)-NH 2 , 
des Pro 36 , Pro 37 , Pro 38 [Met(O) 14 , Cyclic imide^Exendin-^l-SgHLysJs-NH-,, 
H-(Lys) 6 - des Pro 36 . Pro 37 , Pro 38 [Met(O) 14 , Cyclic imide 28 ]Exendin-4(1-39)-(Lys) 6 -NH 2 , 
H-Asn-(Glu)s- des Pro 36 , Pro 37 , Pro 38 [Met(O) 14 , Cyclic imide 28 ]Exendin-4(1-39)-(Lys) 6 - 
NH 2 , 

H-Lys 6 - des Pro 36 [Met(0) 14 , Trtf&f*, Asp^Exendin^l-SgKysa-NHa, 
H- des Asp 28 Pro 38 , Pro 37 , Pro 38 [Met(0) 1 \ TrptO^Exendin^d-Sg) -NH 2 , 
H-(Lys) 6 - des Pro 36 , Pro 37 , Pro 38 [Met(O) 14 , TrpfOz) 25 , Asp 28 ]Exendin-4(1-39) -NH 2 , 
H-Asn-(Glu)5- des Pro 36 . Pro 37 , Pro 38 [Met(0) 14 . Trp(0 2 ) 25 , Asp 28 ]Exendin-4(1-39) -NH 2 . 
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des Pro 38 , Pro 37 , Pro 38 [Met(0) 1 \ TrpfOa) 25 , Asp 28 ]Exendin-4(1-39)-(Lys) e -NH 2 , 
H-(Lys)e- des Pro 38 , Pro 37 , Pro 38 [Met(O) 14 , TrpCOa) 25 , Asp^Exendin-^l-SgMLysJe-NHa, 
H-Asn-(Glu) 5 -des Pro 38 , Pro 37 , Pro 38 [Met(O) 14 , TrtfO;,) 25 , Asp^Exendin-^l-SQMLysV 
NH 2 , 

5 

H-Lys e - des Pro 38 [Met(O) 14 , Trp(0 2 ) 25 , Cyclic imide 28 ]Exendin-4(1-39)-Lys e -NH2. 
des Cyclic imide 28 Pro 38 , Pro 37 , Pro 38 [Met(O) 14 , Trp(0 2 ) 2S ] Exendin-4(1-39)-NH 2 , 
H-(Lys) 6 - des Pro 38 , Pro 37 , Pro 38 [Met(O) 14 , TrptO,) 25 . Cyclic imide^Exendin^l^) - 
NH 2 , 

10 H-Asn^GluJg- des Pro 38 , Pro 37 , Pro 38 [Met(0) 14 , Trp^) 25 , Cyclic imide 28 ]Exendin-4(1- 
39)-NH 2 , 

des Pro 38 , Pro 37 , Pro 38 [Met(O) 14 , TrpfOz) 25 , Cyclic imide^JExendin^O-SgMLysfe-NHz. 
H-(Lys) 6 -des Pro 38 , Pro 37 , Pro 38 [Met(0) 14 , TnXOz) 25 , Cyclic imide 28 ]Exendin-4(1-39)- 
(Lys) e -NH 2 , 

15 H-Asn-(Glu)5-des Pro 38 , Pro 37 , Pro 38 [Met(O) 14 , Trp(Oz) 25 , Cyclic imide 28 ]Exendin-4(1-39)- 
(Lys) 8 -NH 2 , 

or a pharmaceutically acceptable salt or solvate thereof. 

21. A composition comprising a stabilized Exendin-4 (1-39) compound comprising at 
20 least one of: 

i) an Asn residue having a deaminated side chain, an Asn residue having 
hydrolyzed side chain or a structural isomer of an Asp residue, wherein the Asn 
or Asp residue corresponds to position 28 of Exendin-4, 

ii) an oxidized methionine residue corresponding to position 14 of Exendin-4, 

25 Hi) an oxidized tryptophan residue corresponding to position 25 of Exendin-4; and 

iv) a deaminated or hydrolyzed Gin corresponding to position 13 of Exendin-4 
and a pharmaceutically acceptable salt or solvate thereof. 

22. The composition of claim 21, wherein the stabilized Exendin-4 (1-39) compound 
30 comprises any one of the following sequences: 

[Asp 28 ]Exendin-4(1-39), 
[IsoAsp^Exendin^ (1-39), 
[Cyclic imide 28 ]Exendin-4 (1-39), 
[Met(0) 14 ]Exendin-4 (1-39), or 
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[TrptOzHExendin^ (1-39). 

23. The composition of claim 21, wherein the stabilized Exendin-4 (1-39) compound 
comprises any one of the following sequences: 

[Met(O) 14 , Asp 2a ]Exendin-4 (1-39) 
[Met(O) 14 , IsoAsp 2a ]Exendin-4 (1-39), 
[Met(O) 14 , Cyclic imide 28 ]Exendin-4 (1-39), or 
[Met(O) 14 , Trp^^Exendin^ (1-39). 

24. The composition of claim 21 , wherein the compound comprises any one of the 
following sequences: 

[Trp(0 2 ) 2S , Asp 28 ]Exendin-4 (1-39), 
[TrptOa) 25 , IsoAsp^JExendin^ (1-39) or 
[TrpfOa) 25 , Cyclic imide^Exendin^ (1-39). 

25. The composition of claim 21 , wherein the compound comprises any one of the 
following sequences: 

[Met(O) 14 , Trp(Oa) 25 , Asp^Exendin^ (1-39) 
[Met(O) 14 , Trp(0 2 ) 25 , lsoAsp 2a ]Exendin-4 (1-39), or 
[Met(O) 14 , Trp^) 25 , Cyclic imide^Exendin^ (1-39). 

26. The composition of claim 1 or 21, wherein the amino acid residues have an L- 
configuration, a D-configuration, or the composition includes a mixture of L- and D- 
amino acid residues. 

27. A pharmaceutically acceptable composition comprising at least one of the stabilized 
Exendin-4 (1-39) compounds of claims 1 to 26. 

28. The pharmaceutically acceptable composition of claim 27, wherein the composition 
comprises a depot formulation, microspheres, liposomes or the composition includes a 
stabilized liquid formulation. 

29. The pharmaceutically acceptable composition of claim 27, wherein the composition 
comprises at least one of the following compounds: 
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des Pro 38 [Asp 28 ]Exendin-4 (1-39), 

des Pro^IlsoAsp^JExendirM (1-39), 

des Pro 38 [Cyclic imide^Exendin^ (1-39), 

des Pro 38 [Met(0) 14 lExendin-4 (1-39), 

des Pro^tTrpfOaHExendin^ (1-39), 

des Pro 36 [Met(0) 14 , Asp 28 ]Exendin-4 (1-39) 

des Pro 38 [Met(0) 14 , lsoAsp 28 ]Exendin-4 (1-39), 

des Pro 38 [Met(0) 14 , Cyclic imide^JExendin^ (1-39), 

des Pro 38 [Met(0) 14 , TrpfOzflExendin^ (1-39), 

des Pro 38 [Trp(0 2 ) 25 , Asp^Exendin^ (1-39), 

des Pro 38 rrrp(0 2 ) 25 , lsoAsp 28 ]Exendin-4 (1-39), 

des Pro^prrptOz) 25 , Cyclic imide 28 ]Exendin-4 (1-39), 

des Pro^MeUO) 14 , Trp(0 2 ) 2S ]Exendin-4 (1-39), 

des Pro 36 [Met(0) 14 , TrptOj,) 28 , Asp^Exendin-^ (1-39), 

des Pro 38 [Met(0) 14 , TrpfOz) 26 , IsoAsp^Exendin^ (1-39), and 

des Pro 38 [Met(0) 14 , Trp(0 2 ) 25 , Cyclic imide^Exendin-4 (1-39). 



30. The pharmaceutically acceptable composition of claim 29 further comprising the 
following group iinked to the C-terminus of the compound: -Lysa-NH^ 



31. The pharmaceutically acceptable composition of claim 27, wherein the composition 
comprises at least one of the following compounds: 

[Asp 28 ]Exendin-4(1-39), 

[IsoAsp^JExendin^ (1-39), 

[Cyclic imide^Exendin^ (1-39), 

[Met(0) 14 ]Exendin-* (1-39), 

[Trp(0 2 ) 28 JExendin-4 (1-39), 

[Met(0) 14 , Asp^Exendin^ (1-39) 

[Met(0) 14 , IsoAsp^pxendln^ (1-39), 

[Met(0) 14 , Cyclic imide 2B ]Exendin-4 (1-39), 

[Met(0) i4 , Trp(0 2 ) 25 lExendin-4 (1-39) 

[TrptOa) 25 , Asp^Exendin^ (1-39), 

rTrptOz) 25 , IsoAsp^Exendin^ (1-39), 

[Trp(0 2 ) 25 , Cyclic imide^Exendin^ (1-39), 
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Met(O) 14 . Trp(0 2 ) 25 , Asp^Exendin^ (1-39), 
fMet(0) 14 , TrptOz) 25 , lsoAsp 28 ]Exendin-4 (1-39); and 
[Met(0) 14 , Trp(0 2 ) 25 , Cyclic imide 28 ]Exendin-4 (1-39) 

32. A pharmaceutically acceptable composition comprising Exendin-4 (1-39) or a 
variant, analogue or derivative thereof, the composition further comprising at least one 
of the following stabilized Exendin-4 compounds: 

[Asp^Exendin^ (1-39), 

[IsoAsp^Exendin^ (1-39), 

[Cyclic imide^Exendin^ (1-39). 

[Met(0) 14 ]Exendin-4 (1-39). 

[TrptOzfiExendin^ (1-39). 

[Met(0) 14 , Asp^Exendin^ (1-39), 

[Met(0) 14 . IsoAsp^JExendin^ (1-39). 

[Met(0) 14 , Cyclic imide^lExendin^ (1-39), 

[Met(0) 14 , TrpfO^Exendin^ (1-39) 

ITrptOz) 25 , Asp^Exendirw* (1-39), 

[Trp(0 2 ) 25 , lsoAsp 28 ]Exendin-4 (1-39), 

rjrpfOj) 25 , Cyclic imide^JExendin^ (1-39), 

[Met(0) 14 , TrpfOa) 26 , Asp^Exendin^ (1-39). 

[Met(0) 14 , Trp^a) 25 , lsoAsp 28 ]Exendin-4 (1-39), and 

[Met(O) 14 , TrptOz) 26 , Cyclic imide 28 ]Exendin-4 (1-39). 

33. The pharmaceutically acceptable composition of claim 32, wherein the weight ratio 
of the stabilized Exendin-4 (1-39) to the Exendin-4 (1-39) or the variant, analogue or 
derivative thereof is less than about 50% (w/w). 

34. The pharmaceutically acceptable composition of claim 33, wherein the weight ratio 
of the stabilized Exendin-4 (1-39) to the Exendin-4 (1-39) or the variant, analogue or 
derivative thereof is less than about 10% (w/w). 

35. The pharmaceutically acceptable composition of claim 34, wherein the weight ratio 
of the stabilized Exendin-4 (1-39) to the Exendin-4 (1-39) or the variant, analogue or 
derivative thereof is less than about 1% (w/w). 
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36. A method of making the composition of claim 1 comprising at least one of the 
following steps: 

a) obtaining Exendin-4 (1-39) or a variant, analogue, or derivative thereof; and 
5 b) incubating the Exendin-4 (1-39) or the variant, analogue, or derivative thereof 
under conditions sufficient to introduce at least one of the following amino acids 
therein: 

i) an Asn residue having a deaminated side chain, an Asn residue having 
hydrolyzed side chain or a structural isomer of an Asp residue, wherein the Asn 
10 or Asp residue corresponds to position 28 of Exendin-4, 

li) an oxidized methionine residue corresponding to position 14 of Exendin-4, 

iii) an oxidized tryptophan residue corresponding to position 25 of Exendin-4; and 

iv) a deaminated or hydrolyzed Gin corresponding to position 13 of Exendin-4. 

15 37. The method of claim 36 further comprising the step of detecting presence or 
absence of at least one of amino acids (i)-(iv). 

38. The method of claim 37, further comprising the step of identifying at least one of the 
amino acids (i)-(iv) in the composition. 

20 

39. A method of making the composition of claim 27 comprising at least one of the 
following steps: 

a) obtaining Exendin-4 (1-39) or a variant, analogue or derivative thereof, 

b) contacting the Exendin-4 (1-39) or the variant, analogue or derivative with at least 
25 one pharmaceutical^ acceptable carrier or vehicle to produce a mixture; and 

c) incubating the mixture under conditions sufficient to introduce at least one of the 
following amino acids therein: 

i) an Asn residue having a deaminated side chain, an Asn residue having 
hydrolyzed side chain or a structural isomer of an Asp residue, wherein the Asn 

30 or Asp residue corresponds to position 28 of Exendin-4, 

ii) an oxidized methionine residue corresponding to position 14 of Exendin-4, 

iii) an oxidized tryptophan residue corresponding to position 25 of Exendin-4; and 

iv) a deaminated or hydrolyzed Gin corresponding to position 13 of Exendin-4. 
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40. The method of claim 39 further comprising detecting presence or absence of at 
least one of the amino acid residues (i)-(iv). 

41 . The method of claim 40, further comprising the step of identifying at least one of the 
5 amino acids (i)-(iv) in the composition. 

42. The method of claim 40, wherein the conditions include contact with at least one of 
water, heat, light, metal, metal ions, water vapor or oxygen. 

10 43. The method of claim 42, wherein the conditions further include contact with about 
room temperature (25°C). 

44. The method of claim 43, wherein the conditions further include contact with air. 

15 45. A method of stabilizing Exendin-4 (1-39) or a variant, analogue or derivative thereof 
from degradation before, during or after intended use, said method comprising at least 
one of the following steps: 

a) obtaining Exendin-4 (1-39) or a variant, derivative or analogue thereof; and 

b) incubating the Exendin-4 (1-39) or the variant, derivative or analogue under 
20 conditions sufficient to introduce at least one of the following amino acid residues 

therein: 

I) an Asn residue having a deaminated side chain, an Asn residue having 
hydrolyzed side chain or a structural isomer of an Asn residue, wherein the Asn 
residue corresponds to position 28 of Exendin-4, 
25 ii) an oxidized methionine residue corresponding to position 14 of Exendin-4, 

Hi) an oxidized tryptophan residue corresponding to position 25 of Exendin-4 
iv) a deaminated or hydrolyzed Gin corresponding to position 13 of Exendin-4. 

46. The method of claim 45, wherein the conditions include contact with at least one of 
30 water, heat, light, metal, metal Ion, water vapor or oxygen. 

47. The method of claim 46, wherein the conditions include contact with about room 
temperature (25°C). 
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48. The method of claim 46, wherein the conditions further include contact with air. 

49. The method of claim 45, further comprising the step of detecting presence or 
absence of at least one of the amino acid residues (i)-(iv). 

5 

50. The method of claim 49, further comprising the step of identifying at least one of 
the amino acids (i)-(iii) in the stabilized Exendin-4 (1-39) or variant, analogue or 
derivative thereof, 

10 51. The method of claim 45, the method further comprising contacting the stabilized 
Exendin-4 (1-39) or variant, derivative or analogue thereof with at least one 
pharmaceutically acceptable carrier or vehicle. 

52. A method for treating diabetes type 1 or type 2, insulin resistance syndrome, 
15 impaired glucose tolerance (IGT), obesity, eating disorders, hyperglycemia, metabolic 

disorders, and gastric disease, the method comprising administering a therapeutically 
effective amount of at least one of the compositions of claims 1 to 51 . 

53. A method for treating disease states associated with elevated blood glucose levels, 
20 said method comprising administering a therapeutically effective amount of at least one 

of the compositions of claims 1 to 51 . 

54. A method for regulation of blood glucose levels, the method comprising 
administering a therapeutically effective amount of at least one of at least one of the 

25 compositions of claims 1 to 51 . 

55. A method for regulation of gastric emptying, the method comprising administering a 
therapeutically effective amount of at least one of the compositions of claims 1 to 51 . 

30 56. A method of stimulating insulin release in a mammal comprising administering an 
effective insulinotropic amount of at least one of the compositions of claims 1 to 51 . 
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57. A method of lowering blood glucose level In a mammal comprising administering an 
amount of at least one of the compositions of claims 1 to 51 effective to lower blood 
glucose level in said mammal. 

5 58. A method of lowering plasma lipid level in a mammal comprising administering an 
amount of at least one of the compositions of claims 1 to 51 effective to lower plasma 
lipid level in said mammal. 

59. A method of reducing mortality and morbidity after myocardial infarction in a 
10 mammal comprising administering an amount of at least one of the compositions of 

claims 1 to 51 effective to reduce mortality and morbidity after myocardial infarction. 

60. A method of stimulating insulin release in a mammal comprising administering an 
effective insulinotropic amount of at least one of the compounds of claims 1 to 51 . 

15 

61 . A method of lowering blood glucose level in a mammal comprising administering an 
amount of at least one of the compounds of claims 1 to 51 effective to lower blood 
glucose level in said mammal. 

20 62. A method of lowering plasma lipid level in a mammal comprising administering an 
amount of at least one of the compounds of claims 1 to 51 effective to lower plasma lipid 
level in said mammal. 

63. The method of any one of claims 52-62, wherein the mammal is a human patient. 

25 

64. A method of making a stabilized Exendin (1-39) of the invention, the method 
comprising synthesizing the compound in an automated or semi-automated format. 

65. The method of claim 64, wherein the synthesis involves the Merrifield technique. 

30 

66. A stabilized Exendin (1-39) made by the methods of claims 64-65. 
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